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The costs of financial intermediation have important consequences for financial development. Using banklevel data for 160 countries during 2005-14, this paper analyzes the composition and sources of bank net interest margins. First, it uses an accounting decomposition framework to provide summary statistics on the size of net interest margins and highlight the cost and profit components in countries, regions, and income groups. Second, it uses regression analysis to examine the underlying bank-level, structural, macroeconomic, and institutional determinants of net interest margins. Finally, the paper uses the results of the econometric analysis to construct country-level bar charts of relative contributing factors to financial intermediation costs. The results provide evidence-based guidance on key areas of structural reforms to reduce the costs of financial intermediation.
Introduction
Bank financial intermediation, that is, channeling funds from units in surplus to units in deficit, plays a critical role in sustainable and inclusive growth. There is a considerable body of evidence showing that the extent to which an economy is making use of banking intermediation is not only associated with economic growth (Figure 1 ) and broader access to financial services ( Figure 2 ) but it is a causal factor in explaining overall economic performance (see, for example, Levine, 2005) , poverty reduction (e.g., Beck et al., 2007) and reduced inequality (e.g., Demirgüç-Kunt and Levine, 2009 ).
The costs associated with financial intermediation have an important bearing on the depth and breadth of the banking system. High costs of financial intermediation are associated with credit rationing and thus a lower level of credit channeled to borrowers (Stiglitz and Weiss, 1981) . The interest spread, i.e., the difference between the lending rate and the deposit rate, is a commonly accepted measure of how costly financial intermediation is for a society. Countries with lower intermediation spreads experience higher levels of financial development ( Figure 3 ) and higher penetration in the use of financial services ( Figure  4 ). Understanding the determinants of intermediation spreads is, therefore, important to inform policy for improving overall bank efficiency of intermediation and achieving financial deepening and inclusion, especially for those countries that in the absence of developed capital markets heavily rely on bank financing as a source of external funding.
The starting point for analyzing the determinants of banks' intermediation spreads is the seminal work by Ho and Sanders (1981) . In their pioneering study, Ho and Sanders (1981) model banks as mere intermediaries between lenders and borrowers where intermediation spreads depend on four basic components: (i) the degree of bank risk aversion; (ii) the degree of competition in the banking market; (iii) the average size of bank transactions; and (iv) interest rate risk. This model has been subsequently extended to incorporate additional factors explaining net interest margins. McShane and Sharpe (1985) incorporated money market rates. Allen (1988) considered loan heterogeneity in the model (banks offer different types of loans and deposits) and showed that margins can be reduced as a result of diversification of banking services. Angbazo (1997) introduced credit risk (and its interaction with interest rate risk). Maudos and Fernandez de Guevara (2004) considered the importance of operating costs as a determinant of banks' margins. More recently, Carbó Valverde and Rodriguez (2007) included both traditional and nontraditional activities in order to study the effect of specialization on net interest margins.
While the model by Ho and Sanders (1981) and its subsequent extensions remains the workhorse of the theoretical literature, its empirical verification is challenging due to the influence of macroeconomic and institutional variables which are difficult to capture in the theoretical model. To circumvent this problem, some authors (see, for example, Ho and Saunders, 1981; Saunders and Schumacher, 2000) use a two-stage estimation procedure. In the first stage, the effect of the explanatory variables of the interest margin not explicitly introduced in the theoretical model is controlled for in order to estimate a "pure" margin. In the second stage, the relationship between the "pure" spread and the factors posited by the theoretical model is analyzed. The application of a two-stage approach has the advantage that it allows a "pure" net interest margin to be estimated, although it requires long time series. On the other hand, other authors (see, for example, McShane and Sharpe, 1985; Angbazo, 1997; Maudos and Fernandez de Guevara, 2004; Carbó Valverde and Rodriguez, 2007 ) employ a single-stage estimation procedure, where all the variables of the theoretical model along with the other additional variables used to estimate the "pure" spread are included in the explanation of the net interest margin. 3 The empirical literature using cross-country samples or focusing on a single developed or developing country broadly confirms the predictions of the theory. Spreads are found to be positively related to banks' operating costs, suggesting that banks pass on to their customers their higher transformation costs (see, for example, Maudos and Fernandez de Guevara, 2004; Carbó Valverde and Rodriguez, 2007; Williams, 2007; Beck and Hesse, 2009) . There is also a consensus that intermediation spreads tend to increase with market power and low competition (see, for example, Angbazo, 1997; Saunders and Schumacher, 2000; Dabla-Norris and Floerkemeier, 2007; Williams, 2007; Almarzoqi and Ben Naceur, 2015) . Finally, research shows a consistently positive relationship between bank margins and interest rate risk (see Maudos and Fernandez de Guevara, 2004; and Maudos and Solis, 2009, among others) , indicating that banks facing uncertainty and volatility require a higher premium to compensate for reinvestment risk and refinancing risk.
With regard to other determinants of interest margins, findings are more mixed. For example, some studies (Ho and Saunders, 1981; and Maudos and Solis, 2009 , among others) find a positive association between net interest margins and the size of the operations (proxied by the log of total assets or total loans), suggesting that the larger the transaction the larger the expected loss, while others (for example, Angbazo, 1997; and Maudos and de Guevara, 2004 ) report a negative relationship, pointing to the presence of economies of scale in financial intermediation. Similarly, while most of the papers find that credit risk exerts a positive effect on margins (see, for example, Angbazo, 1997; Maudos and Fernandez de Guevara, 2004) , suggesting that banks charge a risk premium to compensate for credit risk, others (for example, Williams, 2007; Fungáčová and Poghosyan, 2011 ) find a negative relationship between credit risk and interest margins, interpreting this result as evidence that banks are unable to accurately price risk or that depositors require a higher risk premium for putting their money in riskier banks. Finally, Saunders and Schumacher (2000) and Brook and Rojas (2000) , among others, find that risk aversion, proxied by the capitalization ratio, positively determines interest margins, implying that those banks that are more risk averse demand a higher premium to compensate for the higher costs of equity financing compared to external financing. However, for example, Dabla-Norris and Floerkemeier (2007) and Horvath (2009) , find a negative association between capitalization and net interest margins, suggesting that less capitalized banks have to take on more risks (translating into higher margins) to receive higher returns and internally boost their reserves.
In recent years, studies have begun exploring the potential impact of bank ownership on net interest margins. Micco et al. (2007) and Fungáčová and Poghosyan (2011) find that the form of bank ownership has a strong impact on bank margins in developing countries and the Russian Federation, respectively. Martinez and Mody (2004) find that in Latin America foreign banks can charge lower spreads relative to local banks, while the opposite conclusion is obtained by Schwaiger and Liebig (2008) for a sample of CEE economies. No effect of foreign ownership is found by Dabla-Norris and Floerkemeier (2007) in Armenia, and by Beck and Hesse (2009) 
in Uganda.
Few papers examine the role of macroeconomic conditions and the regulatory framework in explaining banks' intermediation spreads. For example, Demirgüç-Kunt et al. (2004) and Claeys and Van der Vennet (2008) find a positive relationship between inflation and bank margins, while Brock and Rojas (2000) , Saunders and Schumacher (2000) and Gelos (2006) show that higher reserve requirements are associated with higher spreads. Others (for example, Demirgüç-Kunt et al., 2004 , Gelos, 2006 , and Poghosyan, 2012 control for the quality of the institutional and legal setup and find that in general less supportive environments are associated with higher margins. This paper adds to existing studies on two main fronts. First, using bank-level panel data on more than 14,000 commercial banks in 160 countries for the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] , and controlling for country-level 4 structural, macroeconomic and institutional data, this paper provides an empirical analysis of the determinants of intermediation spreads in all countries in the world for which data are available, representing to the best of our knowledge the most comprehensive attempt to study net interest margin determinants in a large sample of countries since the seminal contribution by Demirgüç-Kunt and Huizinga (1999) . Second, and most importantly, this paper uses the results of the empirical analysis to benchmark country-level costs of financial intermediation with a view to highlight the factors that most affect bank intermediation spreads. Our main concern is not to uncover new findings about the drivers of intermediation spreads but rather to provide an easy-to-interpret tool to highlight the most important factors by country. To this end, empirical results are used to decompose the difference between each country's net interest margins and those of the average banking system in the world as well as of the average banking system of the regional grouping to which the country belongs. Simple bar charts of relative contributing factors are then constructed to sharpen the intuition behind the estimates to show "what determines a country's net interest margin."
Benchmarking costs of financial intermediation around the world is a useful exercise in detecting deficiencies at the country level; it can also help policy makers identify areas to prioritize through reform. For example, if high intermediation costs are especially driven by high operating costs in the banking system, efforts to reduce the opportunity cost of holding reserves are unlikely to bring down spreads. Improving productivity by, for example, incentivizing an increased use of technology and automation in the production and distribution of banking services would be a more effective strategy. On the other hand, if macroeconomic volatility creates uncertainty that banks need to compensate for by charging higher risk premia, reducing information asymmetries through the promotion of credit bureaus or improving contract enforcement through more effective liquidation procedures will do little to eliminate the underlying drivers of high spreads.
Understanding the main determinants of intermediation costs is also relevant to the agenda of many international financial institutions, especially multilateral development banks, which are increasingly concerned with maximizing the additionality of development finance by crowding in private capital. High costs of financial intermediation represent an important obstacle to leveraging private sector investments for growth and sustainable development. Therefore, understanding the factors driving bank spreads is important for the implementation of this agenda. Along the same lines, analysis of bank intermediation efficiency is an increasingly common component of IMF/World Bank-led Financial Sector Assessment Programs (FSAPs) and other country-level diagnostics, hence developing an international benchmark in this area can help focus the analysis.
The remainder of this paper is organized as follows. The next section presents the methodology and the data used to analyze the drivers of bank intermediation costs around the world. Section 3 presents an accounting decomposition of the intermediation spread in its constituent parts, i.e., cost and profit components. Section 4 presents the results of the econometric model and evaluates the importance of bank-specific, structural, macroeconomic and institutional factors affecting spreads. Section 5 introduces the methodology used to decompose econometric results to build bar-charts of relative contributing factors of financial intermediation costs. The last section concludes.
Methodology and data
Bank intermediation costs can be measured using both ex-ante and ex-post spreads. The ex-ante spread is the difference between contractual rates charged on borrowers and those paid on depositors. The expost spread is the difference between banks' actual interest revenue and their actual interest expense, usually divided by earning assets or total assets. The ex-post spread differs from the ex-ante spread by 5 the amount of loan defaults. Therefore, ex-post spreads allow for a broader examination of the costs of financial intermediation. Moreover, ex-post spreads allow for an analysis of the driving factors of efficiency in a general equilibrium setting, taking into account all operations of a bank. For example, banks may compensate high taxation of a certain form of intermediation by charging lower rates on other forms. This effect would not be captured by ex-ante spreads. Finally, ex-post spreads are easy to calculate from banks' financial statements and, though accounting principles may still differ across countries, recent convergence towards intentional standards makes comparability a relatively minor issue. Ex-ante spreads are typically calculated at the aggregate level and put together from a variety of sources, which may be different from country to country. For all these reasons, this paper uses ex-post spreads as a measure of bank intermediation costs.
We begin our analysis of the drivers of bank intermediation costs by providing an accounting decomposition of ex-post spreads around the world. The decomposition of net interest margins can be a useful exercise to get to the factors that drive intermediation costs in a banking market. An accounting decomposition of bank net interest margins can be derived from a straightforward accounting identity:
BTP/TA ATP/TA TX/TA.
( 1) where BTP/TA is before-tax profits to assets, ATP/TA is after-tax profits to assets, and TX/TA is taxes to assets.
From a bank's income statement, before-tax profits must satisfy the following accounting identity:
where NI is net interest income, NII refers to noninterest income, OV stands for overhead costs, and LLP refers to loan loss provisioning, all scaled by total assets, TA. The identities above allow for a decomposition of net interest margins, NI/TA, into its components:
NI/TA ATP/TA TX/TA -NII/TA OV/TA LLP/TA (3)
The above accounting identity suggests a useful breakdown of the realized spreads in its constituent parts, providing initial indications of differences across countries. However, comparing accounting ratios without controlling for differences in the structure of the banking market as well as in the macroeconomic and institutional environments in which banks operate may be misleading. The next step of the paper is therefore to provide an econometric analysis of the determinants of net interest margins, contributing to shed light on the main drivers of intermediation costs.
Based on the framework developed by Ho and Saunders (1981) and its subsequent extensions, we employ a single-stage estimation procedure and estimate the following basic model:
where NIM is the net interest margin for bank in country at time ; B is a vector of bank-level variables; S and I are a set of country-level macroeconomic and structural variables, and institutional variables, respectively; , is the per capita income, and , , the error term. NIM, B, S, and I are standardized at country level to generate sensitivities of the net interest margin with respect to the main dependent variables. The empirical specification (4) is estimated with country fixed effects and time fixed effects, allowing for heteroscedasticity by applying robust standard errors. To correct for the fact that the number of banks varies considerably across countries, we use the weighted least square 6 technique, with the weight given by the inverse of the number of banks for the country in each year. Finally, as an extension, the paper also estimates a model to explore potential variations in how bank, macroeconomic and structural, and institutional variables affect net interest margin at different levels of economic development:
The sample is formed by an unbalanced panel of more than 14,000 banks in 160 countries for the period 2005-2014. Bank-level data are taken from the Bankscope database. We focus on depository financial institutions, including commercial banks, savings banks, and cooperative banks. To address issues of redundant financial statements in Bankscope, we adjust for mergers and acquisitions among banks and retain unconsolidated statements only for those with concurrent consolidated reports, using the procedure discussed in Duprey and Lé (2016) . Structural, macroeconomic and institutional variables are drawn from the World Bank Global Financial Development Database, World Development Indicators, and Ease of Doing Business Indicators, respectively.
Our dependent variable, the net interest margin, is calculated as the ratio of total interest revenue minus total interest cost divided by average earning assets. In line with previous studies, this is our baseline measure of cost of financial intermediation. As a robustness check, however, we use the ratio of total interest revenue minus total interest cost divided by total assets.
We use a variety of control variables to explain variations in net interest margins. Specifically, we use the following set of bank-level variables:
 Size of operations: this variable is proxied by the log of gross loans. While ideally we would like to measure this variable by the average lending transaction size, data are not available for our sample so, in line with the previous studies, we resort to the whole loan book taken in log. The benchmark theoretical model posits a positive relationship between the size of bank operations and margins since, for a given credit and market risk, the larger the operation the larger the potential loss and hence the higher the margin the bank will demand. However, the presence of economies of scale stemming from size or diversification would suggest that the fixed costs associated with the transaction are spread over a larger base, enabling the bank to achieve a smaller margin. Therefore, we do not have a particular prior on the expected sign of this covariate.
 Risk aversion: as imperfect as it is, we proxy the bank's degree of risk aversion by the ratio of equity to total assets, again, in line with similar studies. As equity is more costly than other sources of funding, a higher proportion of equity in the bank's capital structure indicates greater risk aversion and is expected to be reflected in higher margins. Hence, the estimated coefficient is expected to be positive.
 Opportunity cost of bank reserves: this represents a regulatory and opportunity cost for the bank and is proxied by the ratio of cash and balances held at the central bank over total assets. The opportunity cost arises from the foregone interest the bank can earn from investing in higher-yielding assets the money it keeps in cash reserves. A positive association is therefore expected between this variable and net interest margins because banks must compensate for the missing interest.
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 Overhead: this variable captures cross-bank differences in the organization and operation of the bank. Banks incurring higher staff and administrative costs are likely to pass on to their clients these costs by increasing margins. Therefore, a positive sign is expected for this variable. We proxy operating costs by the ratio of operating expenses to total assets.  Credit risk: the risk of default on a credit requires the bank to apply a risk premium to the interest charged to clients. In the absence of better alternatives for our sample and in line with previous studies, we proxy credit risk by a stock measure: the ratio of loan loss reserves to loans. Higher provisions are expected to be associated with higher credit risk and therefore higher margins; hence, we anticipate a positive relationship between this covariate and our dependent variable.
 Income diversification: a diversified bank is able to attract new customers and offer a wider array of products and services, benefiting from fee-based income. By doing so, the bank is expected to provide interest-dealing services with lower margins as these will be compensated for by higher fees and commissions due to cross-selling and cross-subsidization. We proxy bank product diversification by the ratio of noninterest income to total revenue and expect a negative sign for its coefficient.
Bank-level variables are complemented by the following country-level macroeconomic and structural variables:
 Inflation: like with interest rates, macroeconomic instability introduces uncertainty that needs to be compensated by higher spreads. We measure macroeconomic instability by the inflation rate proxied by the CPI variable, which is expected to have a positive relationship with net interest margins.
 Interest rate risk: uncertainty in market rates is expected to translate into higher margins as banks will try to hedge interest rate risk by applying a risk premium. We use the standard deviation of the monthly money market rate (or policy rate when the latter is not available) as a proxy for interest rate risk. A positive sign for this variable is expected.
 Competition: according to our benchmark theoretical model (Ho and Saunders, 1981) , a competitive market structure is expected to put pressure on margins and therefore a negative relationship is expected between competition and net interest margins. In line with recent studies that use behavioral measures of competition, we measure the degree of competition in the banking market by the country-level Lerner index. The latter is the difference between the price and the total marginal costs as a proportion of the price. A lower Lerner index indicates a strong degree of competition in the banking sector, which results in lower margins; therefore, a positive relationship between the Lerner index and the interest margins is expected: banks with greater market power can charge higher spreads than they could in a more competitive market.
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We also include the following country-level institutional variables:
 Creditor rights: the degree to which collateral and bankruptcy laws protect the rights of lenders is expected to facilitate lending and ultimately reduce bank margins. We measure this by the 1 As a robustness check, we use the concentration ratio and show that the latter is not a significant predictor of competition, in line with recent studies (see, for example Beck and Hesse, 2009  Contract enforcement: the enforceability of creditor rights is important in determining the premium that banks will demand on their intermediation activity. We proxy contract enforcement by the Doing Business Indicator recovery rate, which is recorded as cents on the dollar recovered by secured creditors through judicial reorganization, liquidation or debt enforcement (foreclosure or receivership) proceedings. Higher recovery rates are expected to reduce bank margins; hence, we expect a negative coefficient for this variable.
Lastly, we include one broad measure of economic development in our analysis:
 GDP per capita: real per capita income measured in thousands of constant 2010 US dollars. More advanced economic development tends to associate with deeper and more efficient financial systems, which are conducive to lower net interest margins. A negative sign for this variable is therefore expected. In a modeling extension, this variable is also used as a simple proxy for testing heterogeneous effects of bank-level, macroeconomic, structural, and institutional variables along different stages of economic and financial development.
Bank-level variables are trimmed at the 1 percent level while macroeconomic variables are winsorized at 0.5 percent to eliminate multiple outliers, implausible negative values and extreme outliers. Table 1 presents descriptive statistics while Table 2 summarizes the correlation matrix.
Accounting decomposition of intermediation spreads
We begin our analysis by presenting a breakdown of the net interest margin into its components: operating costs minus noninterest income, loan loss provisions, taxes and net profit. The average net interest margins (weighted by total assets) for the period 2005-14 by country are presented in Table 3 , column 2. Columns 3-6 report its components as a share of the net interest margin while columns 7-11 present accounting ratios as in equation (3) above, i.e., components scaled by total assets. Figure 5 9 presents similar statistics on net interest margins for groupings by region and income, (Table 3 , column 2). This is confirmed by data at the aggregate level: the net interest margin is the highest for banks operating in the Latin America region and for banks in low income countries ( Figure 5 ).
Unsurprisingly, operating costs represent a significant component of the net interest margin in many jurisdictions (Table 3 , column 8). Commercial and retail banking involve the establishment of a large number of branches, equipment and personnel to serve and monitor clients. Inefficient organizational structures and a low level of automation of loan and deposit production can exacerbate the importance of overhead in contributing to intermediation costs. In this context, we observe significant variation in operating costs across jurisdictions, with overhead as a share of total assets ranging from 0.8 percent in Japan to 16.4 percent in Russia. Interestingly, we find that in the top quartile (i.e., the most virtuous countries in terms of cost efficiency) of the distribution, along with many advanced economies, characterized by a relatively high degree of technological adoption offsetting high wages and high density branch network, there are also several, small, densely populated emerging economies such as Bahrain, Lebanon and Mauritius, which may be able to exploit economies of scale from a geographically concentrated distribution network. The economies of Sub-Saharan Africa stand out with high shares of overhead, followed by countries in Europe & Central Asia and Latin America (Figure 6a ). This is the case also for low income countries (Figure 6b ). Table 3 , column 4, shows the share of taxation absorbed by the net interest margin. Bank taxation includes several forms of explicit and implicit taxes. The former includes mostly corporate income taxes while the latter refers to reserve and liquidity requirements and other restrictions on credit. Only explicit taxes are reflected in column 4, as implicit taxes lower directly the net interest income of the bank. We can observe significant cross-country variation in the extent to which banks are explicitly taxed. This reflects not only differences in corporate income tax rates but also the treatment of bad and doubtful loans and the non-application in many cases of thin capitalization rules (i.e., interest deductions) to the financial sector. In this regard, the very low if not zero taxation observed in the countries of the Gulf Cooperation Council (GCC) reflects the absence of significant income taxation in those economies, whereas the low tax share found in Portugal, Serbia or Spain is presumably explained by the tax deductibility of nonperforming loans.
Loan loss provisions are also part of the intermediation spread as banks have to take into account historic losses when contracting new loans. The share of provisioning over the net interest margin can be interpreted as a crude measure of asset quality (Table 3 , column 5); however, the data are heavily influenced by the different accounting and regulatory treatments of provisioning and nonperforming loans in various jurisdictions. Unsurprisingly, the top quartile is dominated by European countries,
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Regional groups exclude OECD high-income economies: Australia, Austria, Belgium, Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea, Rep., Latvia, Luxembourg, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, United Kingdom, and United States.
which have experienced a significant rise in nonperforming loans in the aftermath of the global financial crisis (Figure 6a ). Countries such as Cyprus, Greece and Iceland all present high levels of loan loss provisions as a percentage of net interest margins. Other countries such as Kazakhstan and Tunisia, where problems in the banking sector emerged recently, also show a relatively high level of provisioning. Table 3 also presents statistics on the share of noninterest income over total assets, as in accounting identity (3) above. Though not a direct component of spreads, the relative importance of fee-based services reveals the extent to which banks are able to diversify their income sources away from the lending business, which can allow banks to operate with low margins while maintaining adequate levels of profitability (Table 3 , column 7). Banks in some Latin American countries such as Colombia and Peru, and banks operating in Europe & Central Asia such as Croatia and Slovak Republic seem to rely heavily on fee-based activities. At the regional level, this pattern seems to be strongest in Sub-Saharan Africa ( Figure 5 ). In contexts characterized by low traditional intermediation activity, noninterest sources of income may provide a boost to bank profitability.
As a residual, Table 3 , column 6 presents the extent to which net interest margins translate into bottom line profitability, i.e., the profit margin of the lending business. Again, there are large differences across countries. Disproportionately high profit margins may signal competitiveness issues in the banking system. Entry barriers, competition from other financial institutions, the ownership structure of the banking sector, market segmentation, the presence of switching costs and the competition law system can all have a significant impact on the ability of banks to exploit market power and achieve high profits. From this perspective, the fact that, for example, GCC countries populate the top quartile is in line with recent research that highlights low competition in these banking systems (see, for example, Calice et al., 2016; and Anzoategui et al., 2010) . On the other hand, large profits may also indicate high country risk, with especially foreign banks insisting on large returns to compensate for a high degree of country-level economic and political uncertainty. This may contribute to explain the high profit margins of countries such as Iraq or Republic of Congo. At a regional level, banks operating in Sub-Saharan Africa and Latin America have the highest ratio of profits to total assets, while the lowest is found in high income economies, probably reflecting higher levels of competition.
A final breakdown, presented in Figure 7 , is by bank size. Larger banks tend to be more profitable and efficient, facing lower overhead. However, they tend to pay more taxes and need to account more for bad loans.
Econometric estimates of intermediation spreads
The accounting decomposition framework presented in the previous section allows us to identify the items in the banks' income statement that make up the net interest margin. However, this rather mechanical exercise is only the first step towards ascertaining the main drivers behind the costs of financial intermediation since it does not incorporate how banks respond to country-level structural, macroeconomic and institutional features. Therefore, we complement our analysis with standard econometric techniques. Specifically, we use cross-country averages and standard deviations to standardize the dependent and control variables discussed in Section 2 (see Table 1 for summary   11 statistics), and estimate the sensitivities of net interest margins with respect to dependent variables, as specified in equation (4).
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Let xi,j,t denote a variable for bank i in country j and year t. At the country-level, this variable is represented as xj, the average generated for j over i and t. Then, we use the mean mx and standard deviation sx of xj to measure the cross-country central tendency and dispersion of x. The dependent variable, as well as bank-level, macroeconomic, structural, and institutional variables are standardized as xi,j,t-mx /sx for the regressions. This procedure allows the estimated coefficients to be interpreted as the standard deviation change in the net interest margin per one standard deviation change in the independent variable. We first consider bank-level variables: size of operations, risk aversion, opportunity cost of bank reserves, operating costs, credit risk, and income diversification (Table 4a , column 1). The results show that banks with larger operations charge a higher margin, suggesting that any potential benefit arising from economies of scale is offset by higher risk, since for a given value of credit and market risk larger operations are expected to translate into a higher potential loss, for which banks demand a risk premium. We also find that more risk averse and better capitalized banks require higher margins, consistently with theory and previous empirical evidence. This can be explained by the reluctance of risk-averse banks to engage in more profitable but riskier lending activities. Our results also show that reserve requirements are a monetary or regulatory policy tool that could affect the cost of intermediation. Its proxy, the opportunity cost of bank reserves variable, is positively and significantly associated with spreads. Higher reserve requirements are translated into higher interest spreads to compensate for the missing incomes resulting from zero or low return on reserves.
Next, we turn to operating costs. As expected, less efficient banks operating with higher costs charge higher margins, passing onto depositors and borrowers their higher overhead. As expected, higher credit risk is also associated with higher margins, as banks require higher profits to compensate for risk, and this effect is stronger in wealthier countries. Finally, as predicted by theoretical models, the noninterest income variable has a negative and significant effect, showing that banks engaging more in non-lending activities have lower intermediation spreads. This may reflect a strategy of cross-subsidization with traditional activities (see Carbó Valverde and Rodriguez, 2007; and Lepetit et al., 2008) . For example, banks may reduce lending rates to borrowers who also use other bank services, generating fees and commissions such as payment services or underwriting of securities. Table 4a , column 2, evaluates the impact of macroeconomic and structural variables. The results show that macroeconomic and competitive conditions do affect net interest margins. Bank net interest margins increase with inflation, suggesting that macroeconomic instability creates uncertainty to which banks respond by lifting margins upward. We also find that the volatility in the money market rate is positive and significant: banks respond to increased uncertainty in benchmark rates by raising spreads. However, interest rate risk is not significant at standard confidence intervals. We finally find that the Lerner index, our measure of market competition, enters positively and significantly, suggesting that banks commanding market power can charge higher lending rates and offer lower deposit rates, resulting in higher costs of financial intermediation. Table 4a , columns 3-4, evaluates the impact of institutional variables when controlling for bank-level and country-level macroeconomic and structural variables. Though the coefficients for the institutional variables come with the expected negative sign, including that of GDP per capita, signaling that a less developed credit and institutional infrastructure is associated with higher margins, the results show that these variables have no distinct significant impact on net interest margins though they are jointly significant (estimated with the standard F-test). The lack of individual significance of these regressors may suggest that the bulk of their variability is absorbed by country fixed effects in our relatively short panel.
Considering the evidence that the effect of changes in covariates on the net interest margin differs between rich and poor countries (see, for example, Demirgüç-Kunt and Huizinga, 1999; Pogosyan, 2012), we next address this potential heterogeneity by interacting our independent variables with GDP per capita, measured in thousands of constant 2010 US dollars, as specified in equation (5). The purpose of this exercise is to further explore whether our main results hold using different models. Table 4a , columns 5-8, presents the results. Overall, our results are confirmed, and as expected we find that the impact of our variables is generally stronger in less wealthy economies. There are nonetheless two notable exceptions: first, the impact of our credit risk measure becomes greater as income level increases, suggesting better risk-pricing capabilities by banks in higher income economies. Second, the impact of income diversification decreases at higher income levels, suggesting reduced opportunities for product bundling and tying in more effective competition law systems.
To further validate our results and explore systematically potential influence by institutional variables on bank intermediation costs, we estimate groups of additional equations that introduce fixed effects incrementally, as presented in Table 4b : columns 1-2 present results for weighted cross-sectional models; columns 3-4 present results with additional time fixed effects, columns 5-6 show results with country fixed effects, and, finally, columns 7-8 show results with bank fixed effects. Each group contains a main and income-interactive model, with columns 5-6 being our benchmarks discussed previously. We find that bank-level and macroeconomic and structural variables broadly behave similarly across specifications, with the exception that the sign on size of operations changes from negative to positive when country or bank fixed effects are introduced. We conjecture that although there are overall economies of scale in lending operations in the cross-section, risks arising from large exposures contribute positively to the net interest margin once differences in average bank sizes across countries are considered. With respect to institutional variables, the effects are more mixed. In the cross-section, there is evidence that depth of credit information and enforceability of contracts are conducive to improving bank intermediation efficiency. The strength of collateral and bankruptcy laws seems positively correlated with higher net interest margins, but the effect becomes diminished and reverses direction once country and bank level fixed effects are introduced. Finally, as a further robustness test, Tables 5a and 5b use the ratio of net interest income to total assets as an alternative dependent variable to replicate the regression exercise, and arrive at largely similar conclusions.
Bar-charts of relative contributing factors of financial intermediation costs
The final step of our empirical exercise is to use the results from our econometric estimates to illustrate relative contributing factors to financial intermediation costs. To this end, we use parameters from our benchmark estimated model to decompose the differences between each country's net interest margin and that of the average banking system in the world to highlight the relative contribution of bank-level, macroeconomic, structural, and institutional variables. 13 Specifically, we summarize the covariates for each country by computing the pooled averages for each bank-level, macroeconomic, structural, and institutional variable x, then subtracting from it the crosscountry mean mx and dividing the result by the cross-country standard deviation sx (as shown in Table  1 ). This produces a standardized score xj -mx /sx that can be multiplied directly with the corresponding coefficient estimate cx from the equation. The contribution from a particular variable on the net interest margin, compared to the average banking system, can then be generated by multiplying its standard score with the cross-country standard deviation of the dependent variable, sy. Formally, for country j, the contribution of variable x toward the country's difference from the net interest margin in the average country is: dx,j sy cx xj -mx /sx (6)
For the current exercise, we opt for the model in Table 4 , column 4, for its parsimony, although the approach can be easily adapted to incorporate additional variables and alternative specifications deemed proper.
Visualization for within-and between-country comparison is presented in Table 6a . Values in the cell represent dx,j , the percentage contributions from variables to the difference in net interest margin against the average banking system. The dashed line across each column indicates the level of the cross-country mean, representing the corresponding value in Table 1 and hereby normalized to 0. A conducive, belowaverage contribution from a variable is indicated with a blue bar, and an unfavorable, above-average contribution in red. The left and right ends of a cell represent respectively the most and least favorable contributions across countries. Table 6b presents results at the region level by aggregating average contributions for each variable across economies belonging to regional groups. Building on the same regression results, Tables 7a-g replicate the exercise by benchmarking each country's variables against the averages of its regional group. Figure 8 compares the relative explanatory powers of covariates implied by our model. Overall, most of variation in net interest margin is captured by bank-level variables, with income diversification and overhead in the lead, followed by cash reserves of banks. We also identify size of operations, bank capitalization, as well as macroeconomic conditions including inflation and interest rate level to be influential correlates of bank financial intermediation costs. The impact of institutional variables is somewhat muted from our analysis.
To illustrate how to use the bar-charts presented in Tables 6-7, we take the decomposition results for Saudi Arabia. Saudi banks in our sample of 2005-14 have an average ratio of net interest income to total assets of 2.63 percent, and a net interest margin (i.e. net interest income to average earning assets) of 2.86 percent. These values compare favorably against world-wide averages (3.61 percent and 4.54 percent, respectively) yet they stand above averages in high income economies (2.03 percent and 2.30 percent, respectively).
The accounting decomposition exercise in Table 3 shows that Saudi banks, although not highly diversified in terms of non-lending income-generating business, benefit from relatively low overhead costs, smaller than average levels of loan loss provisions, zero corporate tax, and are able to convert most of net interest margin into profit.
Comparing the Saudi Arabian banking system against the average system in the world, the econometric exercise confirms the patterns above by attributing a large difference (-64 basis points, bps hereafter) to lower noninterest expenses, as well as smaller amounts to lower provisions for loan impairments (-2bps) 14 and cash reserve holdings (-9bps) by banks. It also points out that stable macroeconomic conditions have been conducive to reducing costs of bank financial intermediation through inflation (-5bps) and interest rate (-3bps) channels.
Our empirical exercise also highlights that high credit concentration (as indicated by size of operations, +51bps), relatively low price competition (as measured by Lerner index, +12bps), and relatively weak environment of contract enforcement (as proxied by recovery rate, +11bps) can be areas worthwhile of consideration when policies to improve banking intermediation efficiency are designed.
Conclusions
The costs of financial intermediation have important consequences for financial development, including financial deepening and financial inclusion. Based on a comprehensive cross-country data set with banklevel data, this paper analyzed net interest margin determinants around the world. First, we use an accounting decomposition framework to provide summary statistics on the size of net interest margins and to highlight its cost and profit components in countries, regions and income groups. Second, we use regression analysis to examine underlying bank-level, structural, macroeconomic and institutional determinants of net interest margins. Finally, we use the results of our econometric analysis to illustrate the relative contribution of each variable, so as to provide guidance on key areas of structural reforms to reduce the costs of financial intermediation.
We broadly confirm findings of previous research. The analysis provides evidence that the costs of financial intermediation are negatively associated with income levels: net interest margins are significantly higher in lower income countries. On the other hand, a regional focus shows that costs of financial intermediation are especially high in Latin America and Sub-Saharan Africa. Accounting decomposition of intermediation spreads indicates that higher margins in low income economies, Latin America and Sub-Saharan Africa are mostly explained by higher overhead (probably reflecting low economies of scale and low productivity), higher credit risk (which may reflect a weaker environment) and greater bank profitability (which may be due to low market competition).
The econometric analysis highlights that all variables have the expected impact on net interest margins, with magnitude conditional upon levels of economic development. Higher intermediation spreads are significantly associated with larger operations, higher risk aversion, higher opportunity costs arising from reserve requirements, higher overhead, higher credit risk, lower competition, higher interest rate risk and higher inflation. In general, the impact of these variables is stronger in less wealthy economies. Finally, we find suggestive evidence that a relatively underdeveloped credit infrastructure negatively affects net interest margins across countries: deficiencies in the contractual and information frameworks are associated with higher intermediation spreads.
The bar-charts of relative contributing factors to financial intermediation costs, which are constructed using a decomposition of the difference between each country's net interest margin and the average banking system in the world, help visualize deficiencies and focus policy makers' attention. While the usefulness of the bar-charts is to highlight country-level areas of focus, some interesting patterns emerge. Market-developing policies aimed at addressing deficiencies in the contractual and information frameworks and at maintaining macroeconomic stability can have important repercussions for the costs of financial intermediation in lower income economies and should be the main concern of policy makers in these countries. These policies should be complemented by market-enabling policies aimed at increasing contestability in the banking system, and by policies aimed at promoting technological innovation in the production and distribution of banking services to reduce overhead and increase Note: t-statistics in parentheses. * p<0.05, ** p<0.01, *** p<0.001. Variables in deep blue rows are standardized at country-level (see Table 1 country-level statistics). Note: t-statistics in parentheses. * p<0.05, ** p<0.01, *** p<0.001. Variables in deep blue rows are standardized at country-level (see Table 1 country-level statistics). Note: t-statistics in parentheses. * p<0.05, ** p<0.01, *** p<0.001. Variables in deep blue rows are standardized at country-level (see Table 1 country-level statistics). Note: t-statistics in parentheses. * p<0.05, ** p<0.01, *** p<0.001. Variables in deep blue rows are standardized at country-level (see Table 1 country-level statistics). Table 4a , column 4. The dashed line for each column indicates the cross-country mean for a variable, as listed in Table 1 and normalized to 0 in the regression analysis. The bars indicate relative distances from world averages, with the left and right sides of the cell representing minimum and maximum values across countries. Column "Other factors" reflects contributions associated to real incomes, country and time fixed effects, and regression residuals. 
